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AEEAESRGIRERLTR
REEMERNE"

IRe X%
(hER 2R E R REDTR)
i E

FkERgtiltEmEsaEsRZE maB S —FK ik & & HE (Potentilla
fruticosa) M, BB EHHEN, ZREER, BT (Kobresia humilis) HAME
MERY (Flymus nutans) ERMHAREEL RO ERAHRBETTHE. EENEED
BRAFEREAER NS BHEMN PR, FERAEERDER. ANRFHENRER
AP EREOER U2BHENES. MRZEDRERTRAERNHZERARY.. TH
LUK, HE AR 0—10cm F LM E ¥ AT 10—20em F1 20—40em -+ W b+
FREMMM, BEASRATR . L9h MW LEEEY 68.4%, WTEIKERN 77.8%.

X®E. AFSAHR HziaHih RTAYER.

BHXAFEYEHWE, FHICEMRLMRE (Dash %%, 1985; Frankland, 1974,
1975; Gaunt “%,1985; Hanssen %, 1974; JonefIMollison, 1948; RideffiDrysdale,
1972), ERIXTTEIFRED, LEMNEREGESREHENEDERI, HAL
HE. HEEDEEIREYEN RN, EORELRSED, MLWANLRK
EHRH S REEEEMER. SANEDNPEEER, b2 MIEDMAILRRSR
e, WFS0HINEEE R, A - PR RE LRSS ML, RELZR
2H.

R

1988 4£l5—11 A, @A TFTARRLHE. HEEE LG rRAERARR/AK D, MRES
@Hi (Potentilla fruticosa) #M\, W &BHHEN, HEWRE, BEN (Kobresia humilis) ¥
WEERHBRE (Flymus nutans) T, RHEED 0—10cm, 10—20cm, 20—40cm,

W AR 1072 A MR, B4, F 0. 1m] BBiEERIR 0.005ml, ¥47 bk E A 40.785cm

* B, Wik, BEE, BXE, Bk, REX, PR, FESATETRHATRE, 3G,
v 2BF




mRrRE N EREEN. $ER, STFRE, B2 BE. LRARRHE HRRRRERE
Jeetai (FITC) Hufs (XKW, 1984),

KM BAT Olympus-BF RUSGEEMEETER, BEAH10x, Mk 20x, AEERTAHE
¥, CAESOERMRFA A, Bakh bB R IEE TR . B R 100 ARG RED -4
HAE, HEAA 2.601x10 % em®, SRPMHENMMEF P ERNHLERKERETFLEY, RAMUES
ZERTFHERE, ETHARTHAREEDE.

HeyshE (g TE/g - T4

0.21%100%0.785x1,09%5.08%10"*x3.14x (1.75x10"%)*
5L T 0.005%2.601%10°° x AN R

x LRI (BBRMRMRZEE =6.74x107° x LA Bl x WL KHE ()
BFEWR (g THR/g-F1)

0.5X100X0.785X1.1X4/3x3.14 X (1.75% 10~4)*
. 0.005%2.601%10-° x LAk RBx RFH

=7.45%X107 x iR AR < HWTFE

EREEDR (o TE/gFh) =HLEHE+ WTF4EHi,

Ml (/g F4) =4500x4.186 x HGEAHE =1.88x 10 x EE B EWE,

A, 100 25k MR B PR REREEL, 0,005 HRHAE 0.785em ® Bk} LA E AR ml %, 1.00
AHEEELZBE (g/cm®) (Bakken F1 Olsen, 1983), 1.75x 107* AHEZAIEHEE (em), 2.601x
107° SH¥SF IR (em?®), 5.08 x 107+ 2 B M BLR 26 A 200 {55F 1 85 A94CEE (em), 0.21 HE BT
WL AT E (Bakken Fl Olsen, 1983),0.5 A i@ ER FHANTE, 1.1 HITH & (g/cm®)
(Griffin, 1981),4 500 AW TEEBEH SHMRE (Hansson f Goksdyr, 1975),

HEERHIGE, AERhoRHERERERDE, FIREEETZHR, B8RS 2/,
HRBESAEIE. B 10ml LRIEREMA 55 REFMHLED, M5B8 NERMESF. EEI5
M RHBRARROLRLTRIELRENRTE, AFHTERKkE,

| BES BRI R
LR ) = pad e m anm e R e 100

. BEALEBERHRTHR
faFEE(Y) = GEATBEERATE <100

ERA N ®R

AR HERA LD HEEHROWEERIPIFNTFE1-5, NEHTa, HEH
ZEYRURBEEBRHENTS. LEERh, BEeEHEN BEEEN, &8
W G, KR, AR RN K ME SRS (1981) 4
AL E G 5571 R B R M o i R S 3R — 3K

ERB R LT, THERRWR, HPERER, ZFMEDHEE YRk
WRBEEDBRER CREME, 1981 o A 5KK 8 A B b T B 2 W R b i
BEBGEAS, BERTORARE, MEDEMOEELESE. EHERE SR
ATLHY, HREEALBAEEY, RISEARKLEER, REMHEEESR, BR
REMYE, AILURSER, Wz, FREWE ZEMEDHENIRE, FEEEREs
MR EEAHHLZEYRIBEL K,

: RBRY, BE RO LN LAY REFRH TR UG (P <0.05),
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FHREENELATRZE LN AEORTFHR 00" MEM/e T BEKE
(10°em/gF+), £9R 00 ‘gFE/gFd, HEREMR 0 '¢sFEH/gFD

BEER J/gFD
Table 1 Fungal spore number(107cells/g dry soil), hyphal length (10%cm/g-dry soil), biomass
(10-*g-dry wt/g-dry soil), total fungal biomass(10~*g-dry wt/g-dry soil)and energy
content(J/g-dry soil)in different soil depths of ungrazed Pofentills fruticosa shrub,

3 ] o
T | came | ATHE | MeRE | wTieR | HEshE | KEDcGR | @
Jare £ | Soil depth) |Fungal spore] Hyphal |[Fungal spore| Hyphal Total fungal Energy
(Day/Month) (cm) number length biomass biomass biomass content
0—10 11.17 0 13.80 0 13.80 26.00
24/V 10—20 5.79 0 7.15 0 17.15 13.48
20—40 4.57 0 5.65 0 5.65 10.63
0—10 11.05 28.86 13.65 6.36 20.01 37.67
28/V1 10—20 4.98 10.38 6.15 2.29 8.44 15.91
20—40 4.86 3.24 6.00 0.71 6.T1 12.64
0—10 9.11 37.52 11.2% 8.27 19.52 36.79
31/VI1 10—20 4.33 17.62 5.35 3.86 9,21 1.3
20—40 2.7 4.48 3.35 0.99 4.34 8.16
0—10 8.62 31.81 g 1’9‘65 7.01 17.66 33.28
28/VIIl 10—20 4.01 13.43 ‘?4.95 2.96 7.91 14.90
20—40 3.60 5.71 4.45 1.26 5T 10.76
0—10 9.15 24.29 11.30 5.36 16.66 31.35
25/1X 10—20 4.66 8.57 5.15 1.89 T.64 14.40
20—40 4.13 4.19 5.10 0.92 6.02 11.34
0—10 12.39 0 15.30 0 15.30 28.84
14/X 10—20 5.30 6.00 6.55 1.32 T.87 14.82
20—40 4.57 0 5.65 0 5.65 10.63
0—10 10.93 0 13.50 0 13.50 25.45
12/X1 10—20 4.37 0 5.40 0 5.40 10.17
20—40 2.23 0 2.9 0 2.5 5.19
it total 0—40 132.53 196.00 163.70 43.22 206.92 389.80

£ HESEHEATATELNTABHATEE 007 1 4M/gTL), BLKE (10°cm/g
F4), MR 10 ‘gTE/gFL, AEAEDR 0 ‘g TR/¢TFD RERJI/eTD

Table 2 Fungal spore number(10 cells/g-dry soil),hyphal length(10%cm/g-dry soil),biomass(10~“g-dry

wt/g-dry soil),total fungal biomass(10~*g-dry wt/g-dry soil)and energy content(J/g-dry soil)

in different soil depths of grazed Polfentilla fruticosa shrub.

Somoing | o RTHRE | BLKE | RTEGE | BasnE | XESEGR | GR
o oil depth [Fungalspore | Hyphal  Fungal spore Hyphal Total fungal Energy
(Day/Month) (em) number [ length biomass biomass biomass content
0—10 10.65 | 0 13.15 0 13.15 24.78

24/V 10—20 502- | 0 6.20 0 6.20 11.68
20—40 3.93 0 4.85 0 4.85 9.13

0—10 11.09 25.24 13.70 5.57 19.27 36.29

28/V1 10—20 4.29 | 10.86 5.30 2.39 7.69 14.53
20—40 35081 10 4.35 0 4.35 8.20

0—10 9.60 | 28.29 11.85 6.24 18.09 34.07

31/VIl 10—20 3.52 | 14.95 4.35 3.30 7.65 14.40
20—40 2.83 4.57 3.50 1.01 4.51 8.50
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FRAM | pgme | prem | gpreE | aTeRE | wrswk | aadank | GR
a:;;gemg Soil depth Fungal sporey Hyphal  Fungal spore Hyphal Total fungal Energy
(Day/Month) (em) nu@?ei_ .- length biomass biomass | biomass content
0—10 8.70 34.95 10.75 .71 | 18.46 | 34.79

28/VIII 10—20 3.93 14.10 4.85 il | 386 . | %
20—40 2.51 5.71 3.10 126 | 436 | 8.20

0—10 9.47 27.81 11.70 6.13 ] 17.83 | 33.57

25/1X 10—20 4.37 6.86 5.40 LSL | 691 | 13.02
20—40 3.08 3.43 3.80 0.76 \ 45 | 8.58

0—10 13.04 0 16.10 0 | 16.10 30.35

14/X | 10—20 5.30 5.71 6.55 B o IS 14.69
| 20—40 3.40 0 4.20 0 4.20 )

0—10 11.42 0 14.10 0 14.10 | 26.58

12/X1 10—20 | 4.25 0 5.25 0 525 | 9.88
| 2040 | 235 0 2.90 0 290 | '5.48

B totalj 0—40 126.27 182.48 155.95 40.24 196.19 | 369.62

L

B3 ZALLHTEAFEELIMNIAEOHFHR 0" 1M4EE/g T+, HLKE0em/g Fh),

EMRO0'g TE/g Fh), AEREMRO0 ‘g THE/2 T2 BB J/g Fb
Table 3 Fungal spore number(107cells/g-dry soil),hyphal length(103%cm/g- dry soil),biomass(10~%g-dry

wt/g-dry soil),total fungal biomass(10~*g-dry wt/g-dry soil)and energy content(J/g-dry soil)
in different soil depths of forbs meadow,

FEEM T iwme | mTmR | BERE | ATE0E | BLEGR | RERAGE | &R
dalt) £ | Soil depth [Fungal spore Hyphal |Fungal spore] Hyphal Total fungal Energy
(Day /Meonth) (cm) number length biomass biomass biomass content

0—10 7.61 0 9.40 0 9.40 171.71

24/V 10—20 4.29 0 5.30 0 5.30 10.00

20—40 3.32 0 4.10 0 4.10 7.74

0—10 11T 13.62 9.60 3.00 12.60 23.73

28/V1 10—20 4.41 10.09 5.45 2.%% 7.68 14.44

20—40 312 2.86 3.85 0.63 4.48 8.46

0—10 T7:25 24.76 8.95 H52 14.47 2113

31/VIl 10—20 3.52 16.52 4.35 3.42 1.7 14.65

20—40 2.63 5.71 3.25 1.26 4.51 8.58

0—10 7.04 29.90 8.70 6.59 15.29 28.80

23/V11] 10—20 4.70 16.67 5.80 3.68 9.48 17.83

20—40 2.59 6.19 3.20 1.37 4.57 8.58

0—10 T7.85 10.00 9.70 2.21 11.91 22.44

25/1X 10—20 4.57 T.38 5.65 1.62 T2l 13.69

20—40 3.40 3.33 4.20 0.74 4.94 9.29

0—10 8.34 0 10.30 0 10.30 19.42

14/X 10—20 5.30 0 6.55 0 6.55 12.35

20—40 3.56 0 4.40 0 4.40 8.29

0—10 7.89 0 9.75 0 9.75 18.38

12/X1 10—20 3.32 0 4.10 0 4.10 T7.74

20—40 2.47 0 3.05 0 3.05 5.713

Bit total 0—40 104.95 145.98 129,65 32,26 161.91 309.18




F4 REEEATARELINPEENATHEO0 M4/ T, BLKE (10°em/g F4),
EVBN0EFE/ETL HEEEDRO0 ‘g FTE/¢ T RERJ/g T

Table 4 Fungal spore number(107cells/g dry soil).hyphal length(10%cm/g dry soil), biomass(10~%g-
dry wt/g-dry soil),total fungal biomass (10~*g-dry wt/g*dry soil) and energy content(I/g-
dry soil)in different soil depths of Kobresia humilis meadow

Storte | LAWE | mTRE | mexy | mrens | feies | ZRsswR | we
o dgt € | Soil depth [Fungal spore] Hyphal = |Fungal spore Hyphal | Total fungal Energy

{%{/Meonth)! (cm) number length _b_iOH%assi biomass _ biomass - content
] 0—10 8.50 0 10.50 0 10.50 19.80

24/V. | 10—20 5.51 0 6.00 0 6.80 12.81

20—40 4.13 0 5.10 0 5.10 9.63

0—10 8.54 21.14 10.55 4.66 15.21 28.67

28/VI | 10—20 4.57 10.76 5.65 2.37 8.02 15.11

20—49 3.52 2.95 4.35 0.65 5.00 9.42

0—10 1.782 | 2.9 9.60 6.30 15.90 29.97

31/VIII 10—20 4.24%-5 | 18,19 5.20 3.55 8.75 16.49

20—40 3.02 | 461 3.85 1.03 4.88 9.21

0—10 745 | 33.62 9.20 7.41 16.61 31.31

28/VII 10—20 4.78 14.95 5.90 3.30 9.20 17.33

20—40 2.63 6.38 3.25 1.41 4.66 8.79

0—10 8.79 | 19.90 10.85 4.39 15.24 28.72

25/1X 10—20 4.90 - | 8.8 6.05 1.95 8.00 15.07

0—40 | 29 3.5 3.65 0.78 4.43 . 8.33

0—10 | 947 | 0 11.70 0 11.70 22.06

14/X 10—20 | 5.7 7.24 7.05 1.60 - 8.65 16.28

2040 | 3.4 0 4.00 0 4.00 7.53

0—10 8.99 0 11.10 0 11.10 20.93

12/X1 10—20 5.38 0 6.65 0 6.65 12.56

20—40 2.35 0 2.90 0 2.90 5.48

Hil total | 0—40 116.52 178.66 143.90 39.40 183.30 345,51

CHELEZARZEYEDTHEBHESR (P>0.05),

ARLEER, AEEZAEDEHL 0—10cm &, BRAREE @M, HEiksp
0—10cm HEE BEHE T 10—20cm f 20—40cm +EEMNE2EYWE , BEWHLH
WA, MAREEGLE, 0—10cm 5 10—20cm +HEMEZAEDE ZRANER,
BHEEEXFHER /A, M 10—20cm 5 20—40cm HEERIGEYE LR BHEH
BHXFHLEERWAZEDENHZERLK, TREREDE, EEZINSEE, BE
THEERN N, H2LWEWB TR, 5 Waksman (1916), Compbell #i Bie-
derbeck (1982) F Higashida 1 Takao (1985) (&R 40l. HFEXYELEEER
FEREZRATEE, BAEYHEDNLEZEPFTER, nZ, tERXRBEEE. Aof@asR
NEMEABEY, LERFIEMEDHER, ENAE 0—10m 2 EERZEYER
EEBETTE. R, FETHEZEYELRR, 0—10cm LEENEZEHE
B, 10—20cm LEEMAEDREM. BN, ERRESE, EpELRE, 5
WRAREE, RalLEwElena LK,

= ITh +




%5 BREWEESETAEEINPRAENBETHE Q07 H4ER/g T BEKE (10°em/g F
), EYE0 ‘g FE ¢ F4) HEAEMBO0 ‘g TE/g FLH REERU/g T
Table 5 Fungal spore number(107cells/g dry soil), hyphal length(10%cm/g-dry s0il), biomass(10*g:

dry wt/g-dry soil),total fungal biomass(10~*g-dry wt/g-dry soil)and energy content(J/g-
dry soil)in different soil depths of Elymus nuians meadow

TR | LmnE | BTHE | WERE | WTAME | HEinE | EEnang | @
Sag;;t)lmg Soil depth Fur%gal spore Hyphal |Fungal sporel Hyphal Total fungal Energy
(Day/l\fonth){ (cm) number length biomass biomass biomass jntent
| 0—10 8.99 0 11.10 0 11.10 20.76
24/V | 10—20 4.41 0 5.45 0 5.45 10.26
| 2040 3.68 0 4.55 0 4.55 8.58
0—10 8.34 13.14 10.30 2.90 13.20 24.86
28/Vl | 10—20 3.97 6.86 4.90 1.51 6.41 12.10
2= 3.16 2.67 3.90 0.59 4.49 8.46
L 0=10 8.02 26.76 9.90 5.90 15.80 29.76
3/VIL | 10—20 3.32 13.33 4.10 2.94 7.04 13.27
| 20— 3.08 5.05 3.80 1.11 4.91 9.25
0—10 8.14 33.62 10.05 7.41 17.46 32.90
28/VIIL | 10—20 3.60 15.02 4.45 3.32 7.77 14.65
| 20—d0 2.47 6.76 3.05 1.49 4.54 8.54

i

| 010 8.50 13.14 10.50 2.90 13.40 25.24
25/1X | 10—20 3.77 6.48 4.65 1.43 6.08 11.47
20—40 2.75 4.67 3.40 1.03 4.43 8.33
L 0—10 9.35 0 11.55 0 11.55 21,17
wx | 10—20 4.09 2.76 5.05 0.61 5.67 10.67
i 20—40 3.56 0 4.40 0 4.40 8.29
| 0—10 854 | 0 10.55 0 10.55 19.88
12/%1 | 10=20 | 3.64 0 4.50 0 4.50 8.50
| 20— | 2.7 0 3.35 0 3.35 6.32
Bt total | 0—40 | 108.90 | 150.26 143.50 33.14 176.64 308.05

HERTFNAEDR, URRESGHEENSS, REkeBRENRZ, LB 3ME
Wik, BEusd, HEERERG, REEEG,

: BIEEN, FRMEBHEMNERR FAYRBERS TR EEREL, &
e w R T A RE E 3, EREREEANARERGNR FEDEREE . R
FiREEmE R ZRIEEENZER (P >0.05),

B LEEEmEN, RTEYERE TR, Mo—10mtEEHR rEWRELE
Hb#5F 10—20cm F1 20—40cm B &, ;

iR E Rk 68.4% , T EIEN77.8%, BAFKBHEERE
St EE R EZEIkE (424 60%) (Nishio, 1983) B,

g * X ®W

gefktn, ZSEEE, FEETE. W, 1981, BLSERGESREEMSIEEESENNE, REEAESRAS
(BE&TE5), HAARBRE, 144—161,
desriE, 1984, BENGHEERAREYHRE, LARERAEDRARERRNIE, BREDFEET. 3
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DETERMINATION OF FUNGAL BIOMASS IN SOIL OF DIFFERENT
VEGETATIONS OF ALPINE MEADOW ECOSYSTEM

Wang Qilan and Li Jiazao
(Northwest Plateay Institute of Biology,The Chinese Academy of Sciences)

The biomass of soil fungi in different soil depth of various vegetations
(ungrazed Porentilla fruticoss shrub, grazed Porzenzilla fruticosa shrub, forb
meadow, Kobresia humilis meadow,. Elymus nutans meadow) of alpine meadow
was studied using fluorescein microscopic counting technique in 1988.

The experimental results showed that the total fungal biomass and it’s energy
contents were highest in soil of wungrazed Porenzilla fruticosa shrub and the
lowest in soil of forb meadow. Among different vegetations, the differences of
hyphal biomass were not as pronounced as those of fungal spore biomass. Fungal
biomass decreased sharply with the increase of soil depth. In the 0—1I10cm soil
layer, fungal biomass was obviously higher than that in the 10—20cm and 20—
40cm soil layers. ;

The soil in the ecosystem, the recovery rate of hyphae was 68.4%, and

that of fungal spores was 77.8%.

Key words; Total fungal biomass; Hyphal biomass; Spore biomass.
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